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Abstract 
The Offshore Oil & Gas industry, shipping and the ocean resource development industries play a vital role in the 
development of a country. The harsh marine environment and the need to explore for hydrocarbons in deep and 
ultra-deep waters has put in place technology and specialized marine support vessels to explore and produce 
hydrocarbons from below the ocean bed. The specialized vessels engaged in such operations have to maintain a 
fixed position in relation to a fixed point at the ocean bed despite the harsh vessel position deviating forces of sea 
currents, waves and wind acting on the floating vessel as little change in the position may lead to accident in the 
sea. So by the method of “Dynamic Positioning” the vessel is kept stationary in the sea and then oil and gas is 
extracted by using drilling vessels or drill ships. This method also allows other vessels like crane vessels, shuttle 
tanker, dredging and rock dumping vessels, pipelay, cable lay and cable repair vessels to remain stationary in sea 
so that extraction process takes place efficiently.  
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1. Dynamic positioning 
Dynamic positioning (DP) is a capability of a vessel to maintain its position automatically using 
thrusters. Dynamic Positioning system allow a vessel to remain at a fixed point independent of the 
influence of the environment and is a computer controlled system that automatically maintains the 
vessel's position and heading by using its own propellers and thrusters.   
Position reference sensors combined with wind sensors, motion sensors and gyro compasses 
provide information to the computer pertaining to the vessel's position and the magnitude and direction 
of environmental forces affecting its position.  
Examples of vessel types that employ DP includes are not limited to ships and semi-submersible 
Mobile Offshore Drilling Units (MODU) and Oceanographic Research Vessels. These methodologies 
are used to keep a vessel at a certain position (DP) or track (DT) using thrusters instead of mooring lines. 
By measuring its position (and heading) and comparing it to the required position, the DP system on 
board can determine its position error. The control system reacts on that by determining what thruster 
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action is needed to bring the vessel as close as possible to the required position.   
In the mid sea when the vessel is close to the rig or under operation at that time the vessel must be 
completely stationary and its position must be noted as there are several forces acting on vessel so all 
the forces need to be balanced and some reference points and sensors are used to determine the exact 
location of vessel. 
 
Fig 1. Forces acting on vessel  
This is achieved by a system of reference points, sensors and propulsive power units.  
• The reference points determine the vessels position relative to a datum; they do not 
necessarily determine the vessels exact location on the earth’s surface- only DGPS 
attempts to do this.  
• Sensors monitor the environmental effects on the vessel such as the effects of swell and 
wind & use this error to compensate the reference systems.  
• Propulsive power units take the form of the main propulsion unit, thrusters and steering 
gear system (in conjunction with propulsive unit).   
• These units are mounted fore and aft & may be either fixed or steerable.  
• The number of reference systems, sensors and propulsion units is determined by the 
required duties of the vessel in the offshore industry it is used on diving support vessels, 
pipe lay vessels, shuttle tankers, platform supply vessels etc. 
1.1 Taut wire or gimbal system   
In this system a substantial weight is lowered to the sea bed attached by a high tensile steel wire of 
minimum diameter (which reduces effect of current). The wire passes through a Gimbal head which is 
free to move in X and Y axis up to the mechanical limitations of the assembly. The angle head is at 
relative to the vertical for the X axis and horizontal for the Y axis is measured by potentiometers and 
sent to the DP computer. The wire length is measured by a line out counter and sent to the DP computer. 
With the weight on the bottom, constant tension is placed on the wire keeping it taut. This is achieved 
by having a constant rpm electric motor coupled to the wire drum via an electric clutch. The field current 
on the clutch determines the degree of coupling and thereby the degree of torque (note that this torque 
is far too small to lift the weight and a separate hydraulic motor is provided). As the vessel moves the 
angle between the head and weight as well as the wire length will alter. A calculation is made by the DP 
computer which gives the vessel relative position to the weight. Vessel movement through wave action 
is measured by the accelerometers and factored in. The size of the weight (and corresponding wire 
diameter) is determined by the depth that the vessel operates and the operating conditions the vessel 
works in. Typically they would be not less than 350Kg.  
218   Nitilaksh Desai /  Procedia Earth and Planetary Science  11 ( 2015 )  216 – 223 
  
Fig. 2.Taut wire direction    
                               
Fig. 3.  Taut wire 
2. DGPS 
 
Fig. 4.DGPS system 
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The GPS signal from a satellite does not give the degree of accuracy required for a vessel 
positioning system. Thus to improve accuracy differential GPS is used in which  satellite signal is 
received by both the vessel and by an installation whose position is precisely known and any error in 
the signal from the satellite is converted into an error correction signal which is then broadcasted. This 
signal is received by the vessel, a calculation is made and a more precise position now known.  
 
2.1. Types of vessel in offshore industry and extraction process 
Offshore Vessels are specially designed ships for transporting goods and personnel to offshore oil 
platform that operate deep in oceans.  The size of these vessels ranges between 20 meters and 100 
meters. They are good at accomplishing a variety of tasks in the supply chain. The category may include 
Platform Supply Vessels (PSV), offshore barges and all types of specialty vessels including Anchor 
Handling Vessels, Drilling Vessels, Well Intervention Vessels, Ice Breaking Vessels, Cable Laying 
Vessels, Seismic Vessels, and Fire Fighting Vessels. 
2.2.  Anchor handling tug supply (AHTS) 
Anchor Handling Tug Supply (AHTS) vessels are designed and equipped for anchor handling and towing 
operations. They are also used for rescue purposes in emergency cases. 
2.3.  Construction support vessels(CSV) 
Construction support vessels or CSVs are used to support complex offshore construction, installation, 
maintenance and other sophisticated operations. CSV's are significantly larger and more specialized than 
other offshore vessels. 
2.4.  Crane vessel 
A crane vessel, floating crane or crane ship is a ship equipped with large crane specialized in lifting heavy 
loads. The largest crane vessels are used for offshore construction. Because of their increased stability 
catamaran or semi-submersible types are often used and again conventional mono hulls are also used. 
2.5.  Diving support vessel (DSV) 
A diving support vessel is a ship used as a floating base for professional diving projects which are 
often performed around oil platforms and related installations in open water.  
2.6.  Offshore barges 
Offshore barges are used for a wide range of marine tasks. They can be equipped with heavy lifting 
cranes, fire-fighting system, can be used for pipe laying (Derrick Barge) or even can serve as an 
offshore accommodation to personnel. 
2.7.  Platform supply vessels 
As the name suggests, Platform Supply Vessels (PSV) are used to carry crew and supplies to the oil 
platform deep inside oceans and bring cargo and personnel back to shore. Their size varies from small 
20 meter long ship to 100 meters large ship. These vessels are designed to transport a wide range of 
cargo such as drilling fluids, cement, mud and fuel in tanks beneath the deck. The open deck on PSVs 
is normally used to carry other materials like casing, drill pipe, tubing and miscellaneous deck cargo to 
and from offshore platforms. Platform Supply Vessels are often equipped with fire-fighting equipments 
to deal with emergency situations. 
3. Consequences analysis 
Before the system is used all the fault and failure analysis must be done so that we can minimize 
the chance of accident as if the accident took place while performing any operation. It will be more 
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dangerous than any other accident as it can damage oil rig which can be a cause oil spill in the ocean 
and also puts an adverse effect on the marine environment.   
 
Typical worst-case single failures are:  
• failure in the most critical thruster 
• failure in one thruster group  
• failure in one power bus section  
 
 
Fig. 5 (1) Anchor Handling Tug Supply (AHTS), (2) Construction Support Vessels (CSV), (3) Crane vessel, (4) Diving support 
vessel (DSV),  (5) Offshore Barges, (6) Safety Standby Vessel 
The typical redundant DP vessel is based on two almost identical half systems for power & 
thruster configuration and is controlled by a dual control system.  When setup properly each half shall 
be able to continue operation after full failure of the other half.  Both halves will continue normally 
even after the failure of one control system.  
 
Fig. 6. DP system   
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       Fig. 7. DP console 
4.  Requirement and class requirement for DP 
A ship that is to be used for DP requires:  
• First of all, the position and heading needs to be known to maintain them.  
• Control computer to calculate the required control actions to maintain position and correct for 
position errors.  
• Thrust elements to apply forces to the ship as demanded by the control system.  
 
4.1.  Class requirement 
• Based on” International Maritime Organisation “publication 645, the Classification Societies 
have issued rules for Dynamic Positioned Ships described as Class 1, Class 2 and Class 3. 
There is also one more class i.e. Class zero which is not applicable for IMO Equipment Class.  
• Class 0  
 
 
• Equipment Class 1  
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Class 1 has no redundancy.  
Loss of position may occur in the event of a single fault.   
 
 
• Equipment Class 2 has redundancy so that no single fault occurs as active system will cause 
the system to Fail. Loss of position should not occur from a single fault of an active 
component or system such as generators, thruster, switchboards, remote controlled valves 
etc., but may occur after failure of a static component such as cables, pipes, manual valves 
etc.  
 
• Equipment Class 3 which also has to withstand fire or flood in any one compartment without 
the system failing. Loss of position should not occur from any single failure including a 
completely burnt fire sub division or flooded watertight compartment.   
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5. Conclusions 
       In order to have stable, efficient and safe extraction of oil and gas from the sea bed, stationary 
positioning of the drilling, crane vessels, shuttle tanker, dredging and rock dumping vessels, pipe-lay 
vessel is a must which is achieved by Dynamic Positioning and after the implementation of this 
technology there has been large reduction in number of accidents and efficiency of extraction has also 
increased. 
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